Pragia is proposed as a new genus in the family Enterobacteriaceae. Pragia fontium is proposed for the single Pragia species, in which 18 strains are known, all of which were isolated in Czechoslovakia. P. fontium strains give positive tests for Simmons citrate, H,S production, motility, acid production from D-glucose and D-galactose, and gluconate oxidation. The majority of strains are positive in tests for methyl red and esculin. Acid production from glycerol, salicin, and ~-xylose varies among strains, whereas all strains are negative in Voges-Proskauer tests and tests for indole production, urea hydrolysis, phenylalanine deaminase, lysine and ornithine decarboxylases, arginine dihydrolase, gelatin hydrolysis, growth in KCN, malonate utilization, gas production from D-glucose, lipase, deoxyribonuclease, tyrosine clearing, and acid production from carbohydrates other than those noted above. The levels of deoxyribonucleic acid (DNA) relatedness of seven P . fontium strains to labeled DNA from the type strain ranged from 85 to 94% (hydroxyapatite method at 60 and 75°C); the levels of DNA relatedness of P . fontium to other members of the Enterobacteriuceae were 17% or less except for biochemically atypical Budvicia aquatica DRL 23575 (37%). Seventeen P. fontium strains were isolated from wells or water pipes, and one strain was isolated from the stool of a healthy woman. The type strain of P . fontium is strain CNCTC Eb11182 (= CDC 963-84 = DRL 20125).
Budvicia aquatica was recently described as a new H,Spositive species in the Enterobacteriaceae (1, 2, 4). One of the H2S-producing strains included in this study, designated strain HG16T (= DRL 20125T) (T = type strain), differed from Budvicia biochemically and was therefore referred to as Budvicia-like (2) . This strain was isolated from drinking water in the Frjrdek-Mistek area of Czechoslovakia by Adda BPezinova and was characterized at the Institute of Hygiene and Epidemiology in Prague, Czechoslovakia. Bouvet et al. (4) showed that deoxyribonucleic acids (DNAs) from strain HG16T and two other Budvicia-like strains were only 9 to 22% related to DNA from B. aquatica. A total of 17 similar strains were isolated between 1982 and 1986 at the Regional Hygiene Station at ceskc5 Budejovice, Czechoslovakia (16 water isolates and 1 stool isolate obtained from a healthy woman).
Farmer et al. reported another H,S-positive group, first called enteric group 57 (6) , whose biochemical characteristics resembled those of the Budvicia-like strains. Enteric group 57 was subsequently classified in a new genus, Leminovella, with two named species, Leminorella grimontii and Lerninorella richardii, and Leminorella species 3 (7) .
In the present study the uniqueness of the Budvicia-like strains was confirmed phenotypically by numerical taxonomic studies, in which these organisms formed a single cluster with a similarity coefficient of 0.9, and genetically by DNA hybridization studies, in which they formed a single genetic species.
MATERIALS AND METHODS
Strains. Budvicia-like strains, other H,S-positive members of the Enterobacteriaceae, and the 23 B . aquatica strains used in numerical classification studies are listed in Table 1 . The remaining B. aquatica strains included in Table 2 were listed previously (4), as were the strains of the Enterobacteriaceae used in DNA hybridization studies (7) .
All strains except Proteus strains were stored on Dorset egg medium; for Proteus spp., nutrient agar stabs overlaid with paraffin oil were used. Strains were cultivated on nutrient agar at 37°C for 18 h prior to biochemical characterization.
Morphological and biochemical characteristics. Cultures for all tests were incubated at 37°C unless otherwise stated, using previously described methods (2) .
Numerical taxonomy. Characters were coded as positive or negative. The Jaccard similarity coefficient (S,) was used to calculate similarity (8). Strains were clustered by using single linkage and the unweighted pair group method (11) . Cophenetic correlation and the hypothetical median organism were calculated by using the method of Sneath and Sokal (11) . Divisions for best cluster formation were obtained by calculating the so-called coefficient of distinctness (13). For computation, levels given in S , were transformed to distance ( H ; H = 1 -SJ).
Computations were done with a Hewlett-Packard computer (series HP200; model 36), using software developed in the laboratory of J. Schindler.
G+C content. To determine guanine-plus-cytosine (G+ C) content, DNA was isolated by a modification of the Marmur technique (9). Cells grown on nutrient agar were harvested by centrifugation and washed with 15 ml of a saline solution containing 0.1 M sodium ethylenedinitrilotetraacetic acid. The cells were lysed by exposing them to 900 Fg of lysozyme per ml for 48 h at 37"C, followed by treatment with 25% dodecyl sulfate for 15 min at 60°C. DNA was purified by multiple extractions with chloroform-ethanol precipitation, ribonuclease treatment, further chloroform extractions, and . .
Other strain designations"
Ed MJQ rds ie lla t a rda precipitation with isopropanol. The G+C content of DNA was determined spectrophotometrically by thermal denaturation (10) in a medium containing 0.01 M phosphate and 0.001 M ethylenedinitrilotetraacetic acid (pH 7.0) (3). DNA hybridization. The hydroxyapatite method ( 5 ) was used to determine the DNA relatedness of Birdvicia-like strains to each other and to strains of representative members of the Enterohacteriaceae and to determine the relatedness of biochemically atypical strain DRL 23575 to the type strain of B . aquatica.
RESULTS
Phenotypic characterization. Brdvicia-like strains formed small colonies with a Shigella-like odor on nutrient agar, and had a sharp odor reminiscent of pigsties on Endo agar overlaid with a sloping surface of agar containing tests for identification of isolates (12) .
The strains produced H2S (except strain DRL 25577) and were positive in the gluconate oxidation test, which differentiated them from all other H,S-positive members of the Enterobacteriaceae. They differed from B. ncqiratica by their positive Simmons citrate reaction and negative reactions in tests for o-nitrophenyl-P-D-galactopyranoside, urease, L-arabinose, L-rhamnose, and Jordan tartrate; they differed from Leminorella species in their positive motility and galactose reactions, in their negative reactions for arabinose, Jordan tartrate, and tyrosine clearing, in their ability to grow at 4"C, and in their lack of growth at 42°C (Table 2) .
Strain DRL 23575 was biochemically atypical compared with Budvicia-like organisms; it differed from them by its negative gluconate oxidation and Simmons citrate reactions, by its positive Jordan tartrate reaction, and by its delayed positive production of gas from D-glucose (Table 2) .
Numerical taxonomy. If the Jaccard similarity dendrogram (Fig. 1 ) was divided at an S, value of 0.7, there were the following five major phenotypic clusters: 13 strains of Biidvicia-like organisms (cluster A), 23 strains of B. aquatica and biochemically atypical strain DRL 23575 (= PRAG75UL), which joined the cluster at an S, value of 0.78 (cluster B), 10 strains of Leminorelln species (cluster C), 6 strains of EdwTardsiella species (cluster D), and a heterogeneous cluster (cluster E) containing the remaining H2S-positive species shown in Table 2 .
Three clusters were obtained if the dendrogram was divided at an S, value of 0.6; cluster I contained Budvicialike and B . aqiratica strains, cluster I1 contained the Leminorella species, and cluster 111 contained all other strains.
G+C content. The mean G + C content of the DNA was 46 to 47 mol% for five Bridvicidike strains, including the proposed type strain, compared with 47 mol% for five strains at 42"C, colony size, hemolysis, methyl red test at 22"C, Voges-Proskauer test at 22"C, H,S production on lead acetate agar, motility at 22"C, dextrin, D-galactose, inulin, melizitose, L-sorbose, starch, gluconate oxidation, cetrimide, selenite reduction, catalase, and growth on MacConkey agar. All species were positive in the following tests: growth at 22 and 3TC, growth on MacConkey agar, catalase, acid production from D-glucose, selenite reduction, and nitrate reduction. All species were negative in the following tests: oxidase, hemolysis, Voges-Proskauer test at 22"C, and acid production from adonitol, erythritol, inulin, and melizitose.
Percentage of strains giving positive reaction within 48 h. The numbers in parentheses are the percentages of strains giving delayed positive reactions (3 to 7 days). +, Positive reaction within 48 h (single strain examined); (+), positive reaction in 3 to 7 days (single strain examined); -, negative reaction after 7 days (single strain examined). A blank space indicates that the test was not done. All tests were performed at 36 2 1°C unless stated otherwise. 100  55  16  55  100  98  3  50  99  99  100   so   30  99  5  98  42  58  30  99  99  0  90 DNA relatedness. Labeled DNA from Budvicia-like strain DRL 20125T was 87 to 94% (average, 90%) related to unlabeled DNAs from seven other Budvicia-like strains in DNA hybridization reactions at the optimal incubation temperature (60°C) and 85 to 93% (average, 90%) related to these strains in reactions done at 75°C. Budvicia-like strain DRL 20125T was 37% related to Budvicia-like strain DRL 23575, 13 to 17% related to type strain DRL 20186 and two other B. aquatica strains (DRL 23227 and DRL 23471), 12 to 16% related to the type strains of Leminorella species, and 2 to 9% related to 48 strains that were representative of all DNA relatedness groups in the Enterobacteriaceae.
Labeled DNA from B. aquatica DRL 20186= was 84% related to Budvicia-like strain DRL 23575 DNA in 60°C reactions and 77% related in 75°C reactions and was 11 to 20% related to Budvicia-like strains DRL 2012ST, DRL 25168, and DRL 25240 in 60°C reactions.
DISCUSSION
Phenotypic studies (1, 2) ( Table 2) , numerical classification (Fig. l) , and DNA relatedness studies demonstrated that all Budvicia-like isolates (except strain DRL 23575) form a single distinct species. The new species is 17% or less related to the type strains of all species in the genera Leminorella and Budvicia, to which it is most similar biochemically. The new species is H,S positive and could be placed in Budvicia, in Leminorella, or in a new genus. Since the new species is neither substantially nor preferentially related to Budvicia or Leminorella and its biochemical reactions are significantly different from those of both of these genera, we decided that designation of a new genus is indicated.
This decision was complicated by Budvicia-like strain DRL 23575, which seemed biochemically intermediate between B. aquatica and the other Budvicia-like strains. DNA relatedness studies conclusively showed that strain DRL 23575 is a B. aquatica strain; however, this organism was 37% related to the new species (compared with a level of relatedness of 20% or less between other B. aquatica strains and strains of the new species).
There is no genetic definition of a genus, and 35 to 40% relatedness between species in different genera is not unusual in the family Enterobacteriaceae. For example, such intergeneric relatedness values are seen between species of Citrobacter and Salmonella, Erwinia and Enterobacter, and Enterobacter and Klebsiella. In our opinion, the existence of B. aquatica DRL 23575 does not affect the decision to designate a new genus for the new species, for which we propose the name Pragia fontium.
Description of Prugiu gen. nov. Pragia (Pra' gi. a. L.fem.n. Pragia of Prague, the city in which strains of this genus were identified) strains are gram-negative, oxidase-negative, catalase-positive, peritrichous, fermentative rods that conform to the definition of the family Enterobacteriaceae. Gluconate is oxidized, H,S is produced (except for strain DRL 25577). Positive for the Simmons citrate test; negative for the Voges-Proskauer and tyrosine clearing tests. The type species is Pragia fontium.
Description of Prugiu fontium sp. nov. Pragia fontium (fon' ti. um. L.gen.pl. n. fontium from springs or fountains, because all but the most recently isolated strain were isolated from well water or from pipes carrying drinking water) strains conform to the definition of the genus Pragia. Growth on MacConkey and nutrient agar media; nonhemolytic on sheep blood agar. Most strains are methyl red positive; indole is not produced. Urea is not hydrolyzed. Negative reactions in tests for lysine and ornithine decarboxylases, arginine dihydrolase, o-nitrophenyl-P-D-galactopyranoside, sodium acetate, and Jordan tartrate. Motile at 22 and 37°C. Acid, but not gas, is produced from D-glucose. Acid is produced from galactose but not from L-arabinose or Lrhamnose. Other reactions are given in Table 2 . The G + C content of DNAs from five strains is 46 to 47 mol%.
Isolated form drinking water, with a single isolate from the stool of a healthy woman. No known association with disease.
The type strain ofP.fontiurn is strain DRL 20125 (= HG16 = CNCTC Eb11/82 = CCUG 18073 = CDC 963-84). It was isolated in 1976 from well water in the Frgdek-Mistek district of Czechoslovakia. The G + C content is 46 mol%.
